single patch (antenna 1), two patches (antenna 2), four patches (antenna 3) and eight patches (antenna 4).
II. ANTENNA ARRAYS CONFIGURATIONS
Many theoretical studies on antenna arrays have been published [2] [3] [4] [5] . Linear arrays antenna is the basic configuration, can be applied to planar arrays. Each element is an electric or magnetic current source, which gives rise to a radiated field, the solution to Maxwell's equations [3] .
Arrays of antennas are used to direct radiated power towards a desired angular sectors. The number, geometrical arrangement and relative amplitude and phases of the array elements depend on the angular pattern that must be achieved. The most basic property of the array is that the relative displacements of the antenna elements with respect to each other introduce relative phase shifts in the radiation vectors, which can then add constructively in some directions or destructively in others [4] .
By definition, the radiation vector is the three-dimensional Fourier transform of the current density,
Thus, the radiation vector of the translated current will be:
d is a distance between elements as shown in Fig. 1 , A single-element is usually not enough to achieve technical needs. That happens because its performance is limited. A set of discrete element, which constitute an antenna array. The geometry and type of element characterize an antenna array. For simplicity, implementation and fabrication reason, the elements are chosen in such a way so as to be identical and parallel. For the same reason, uniformly spaced linear array are mostly encountered in practice [13] . The proposed structure is simulated using Ansoft HFSS. A single layer corner fed rectangular microstrip antenna for dual band has been developed [14] . Corner fed micro-strip array antennas are proposed. First the dimensions of the patch and the feed line are to be determined and the feed line is to be placed properly to resonate at Ku band only.
This paper proposes the microstrip antenna double band with the same size of the microstrip antenna working in Ku band. The geometry of the rectangular microstrip antenna dual-band is showed on the Fig. 2 . The dimensions of the rectangular radiating element are (7.46 × 6.54) mm 2 . The substrate is in Arlon DiClad 880 of dielectric constant ߝ = 2.2 and thickness equal to 0.508 mm. Other shapes are studied, the circular sector and triangular microstrip antennas. We change the shape of the patch but all other parameters are the same as found in literature antennas [14] . The gain is increased by changing the shape of the patch. 
RESULTS FOR SINGLE PATCH
We added the circular sector and triangular antenna as shown in Fig. 11 . Fig. 12 . shows the simulated return loss for triangular and circular sector microstrip antennas. Total Gain (dB) 3 6
RESULTS FOR 1×2 ARRAY
The antenna 2 is designed from the antenna 1. The configuration of this antenna (see Table II , adding the other patch increase the bandwidth of frequencies on both band and the circular sector micro-strip antenna improve the gain of antenna.
Thereby, it causes a change in the radiation of the antenna. On K band, the radiation pattern shows the broadside radiation characteristic. 
RESULTS FOR 2×2 ARRAY
Four elements arrays (antenna 3) are fed by one port by the microstrip line. However, the position of four similar patches is in the form of a matrix of 2×2 (see Fig. 4 and Fig. 15 ). The results of software HFSS, on both bands, are presented in Fig. 16 . The radiation patterns on each resonant frequencies of the antenna 3 are shown in Fig. 23 . At all resonant frequencies, the radiation patterns show broadside radiation characteristic. Total Gain (dB) 5 3 10 
RESULTS FOR 4×2 ARRAY
The last configuration consists of 8-elements (antenna 4) of the same size. The rectangular and circular sector microstrip array antenna with eight elements is shown in Fig. 5 and Fig. 17 . The result of simulation by HFSS is shown in Fig.18 and Fig. 19 . For antenna 4, the result radiation is steered the end-fire to broadside (see Fig. 20 ). The variation of return loss shows the resonant frequencies of antenna 4. It is observed an increase of bandwidth for all resonant frequencies and gain reaches 10dB for circular sector microstrip antenna. Radiation patterns of all the proposed antennas are simulated using Ansoft HFSS at their resonating frequencies. The radiation patterns in the E-plane ‫ܧ(‬ ఏ is the ߮ = 0° plane) and the H-plane ‫ܧ(‬ ఝ is the ߮ = 90° plane) of the rectangular microstrip antenna arrays at all resonant frequencies are shown in Fig. 21, Fig. 22, Fig. 23 and Fig. 24 . It is observed that the radiation characteristic of all proposed antennas is improved as multi-directional radiation to unidirectional. However, from Fig. 24 the radiation patterns of all frequencies of Ku and K bands of antenna 4 are situated in one side. demonstrates the ability of microstrip antennas to adapt to all applications by varying feeding techniques and design of radiation element.
